Identification of an S100 target protein: glycogen phosphorylase.
An S100 binding protein from skeletal muscle, R95 000, has been purified, identified as glycogen phosphorylase, and shown to be regulated in vitro by the S100 alpha isoform. When a soluble skeletal muscle fraction was subjected to a standard purification procedure for glycogen phosphorylase, R95 000 copurified with the 95 000 molecular weight glycogen phosphorylase protein standard on SDS-polyacrylamide gels, as well as having glycogen phosphorylase activity. In addition, purified glycogen phosphorylase a and b interacted with both S100 isoforms, S100 alpha and S100 beta, by gel overlay and affinity chromatography. While S100 beta had no effect on the enzymatic activity of glycogen phosphorylase a, S100 alpha inhibited the enzymatic activity of glycogen phosphorylase a in a calcium-independent manner. Altogether, these data suggest that glycogen phosphorylase may be an intracellular S100 alpha target in skeletal muscle fibers. Furthermore, these results suggest that the inhibition of glycogen phosphorylase a activity may be responsible for the lack of fatigability of slow-twitch fibers, which express S100 alpha, when compared to fast-twitch fibers, which do not express S100 proteins.